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SPECIFICATIONS 



1. Title of The Invention 

Abrasive tape and the fabrication thereof. 

2. Scope Covered in the Invention 
We claim : 

(1) An abrasive tape which is characterized in that an 
abrasive layer having a large number of indented portions is 
installed at least at one side of the film substrate ; said indented 
portions have an aperture width being in the range of 0.1 - 200 
microns, a depth of 0.1 - 100 microns and a pitch in the range of 10 - 
500 microns; 

(2) A fabrication method for said abrasive tape . The method 
is characterized in that after the paint for abrasive layer formation is 
coated, the coating layer . in the non-curing stage, has a large 
number of protrusions for the formation of indented portions to form 
an excipient film. Next, once the coating layer is cured, one is able to 
peel off the excipient film; 

(3) A fabrication method of the abrasive tape which is 
characterized in that paint for the abrasive layer formation is coated 
; said abrasive layer contains abrasive at the protrusion side of the 
excipient film and said film is attached with a large number of 
excipient protrusions for the formation of indented portions. 
Afterwards, said film is stacked on the non-cured coating layer at 
the opposite side of film substrate . Next, once the coating layer is 
cured, one is able to peel off the excipient film; 

(4) In the fabrication method of abrasive tape as set forth in 
claims 2 and 3 . ionizing cured paint is used as the paint for 
abrasive layer formation . And the curing is done with illumination 
of ionizing radiation; 
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(5) In the fabrication method of the abrasive tape as set 
forth in claims 2. 3 and 4. excipient protrusions of the excipient film 
are formed, using the embossing method. 

3. Detailed Description of the Invention 

(Industrial Applications) 

This invention is related to an abrasive tape for high precision 
abrasion and the fabrication thereof. 

(Prior Art And Problems to Be Solved) 

Recently, it has been known that abrasive tape has been used 
for forming a mirror-like, high precision -surface of , for example 
floppy discs, magnetic heads, optical fibers and precision electronic 
products. As for this abrasive tape, paint which is generally formed 
from the abrasive and binder is coated on a substrate to simply form 
an abrasive layer. In this case, the abrasive scraps from the 
abraded body get into between the abrasive tape and the abraded 
body . As a result, when the abrasion is continued under this 
circumstance, surface of the abraded body is damaged due to 
abrasive scraps. And said scraps being attached to the abrasive 
layer get clogged , resulting in a reduction in abrasion capability. 

On the other hand, abrasive tape which has the grooves at the 
abrasive layer has'been proposed. The concept has been particularly 
discussed in the Japanese laid-open patent application No. JP 62- 
255069. According to this patent application, the paint contains a 
large amount of inorganic component in the coating agent. Said 
paint is coated and during the drying process, there exists an 
unevenness of the Bernard cells due to the "convection cell 
phenomenon" in the coating layer. With regard to this fabrication 
method, this abrasive tape is related to the fabrication method. And 
surface of the indented portions is limited to hexagons. In 
addition, it is difficult to make the same patterns of indented 
portions. In order to stabilize this pattern of indented portions, in the 
course of fabrication process , control of for example, the solvent 
composition, coating amount and drying conditions of the paint for 
the abrasive layer formation beco mes difficult, leading to a very 
complexity in the fabrication processes. 
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The objective of this invention is to resolve the above problems 
by providing a simple fabrication process with which a stable 
abrasive tape can be made. According to this invention, the scraps 
formed during the abrasion are collected at the side of the abrasive 
tape and the abrasive operation with high precision becomes easy to 
achieve. 

(Procedures to Solve the Problems) 
In this invention : 

(1) An abrasive tape which is characterized in that an 
abrasive layer having a large number of indented portions is 
installed at least at one side of the film substrate ; said indented 
portions have an aperture width being in the range of 0.1 - 200 
microns, a. depth of 0.1 - 100 microns and a pitch in the range of 10 - 
500 microns; 

(2) A fabrication method for said abrasive tape . The method 
is characterized in that after the paint for abrasive layer formation is 
coated, the coating layer . in the non-curing stage, has a large 
number of protrusions for the formation of indented portions to form 
an excipient film. Next, once the coating layer is cured, one is able to 
peel off the excipient film; 

(3) A fabrication method of the abrasive tape which is 
characterized in that paint for the abrasive layer formation is coated 
; said abrasive layer contains abrasive at the protrusion side of the 
excipient film and said film is attached with a large number of 
excipient protrusions for the formation of indented portions. 
Afterwards, said film is stacked on the non-cured coating layer at 
the opposite side of film substrate . Next, once the coating layer is 
cured, one is able to peel off the excipient film; 

(4) In the fabrication method of abrasive tape as set forth in 
claims 2 and 3 . ionizing cured paint is used as the paint for 
abrasive layer formation . And the curing is done with illumination 
of ionizing radiation; 

(5) In the fabrication method of the abrasive tape as set 
forth in claims 2. 3 and 4. excipient protrusions of the excipient film 
are formed, using the embossing method. 

- In the following, the examples will be described, in refer<nce to 

figures. 
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Fig. 1 shows an example of the abrasive tape described in this 
invention. In . this figure, abrasive tape 1 is composed of film 
substrate 2 and abrasive layer to be installed at one side of film 
substrate 2. And a 

large number of indented portions 4 are attached to said abrasive 
layer 3. ' 

As for the above-mentioned film substrate, any materials in 
the conventional abrasive tapes is acceptable. For example, polyester 
film, polyethylene film, polypropylene film, polyvinyl chloride film, 
polyvinylidene chloride film, polycarbonate film, polyamide (nylon) 
film, polystyrene film, ethylene- vinyl acetate copolymer film. 
Among them, from the fabrication point of view . strength and cost, 
polyester film is particularly desirable. At the surface where 
abrasive layer is formed, if needed, corona glow discharge treatment 
, easily adhered primer treatment of polyester resin can also be 
done. In addition, besides the above-mentioned substrates, if needed, 
treated paper, cloth and non-woven fabric, can be used. It is 
preferred that thickness of the film substrate be in the range of 12 - 
100 microns. 

In this invention, the indented portions of abrasive layer 3 
plays the role of collecting the abrasive scraps which are formed 
from the abraded body during the abrasion process . The indented 
portions 4 possess a good scraps collection efficiency . As shown in 
Fig. 3 , the indented portions have an aperture a in the range of 0.1 - 
200 microns, a depth b in the range of 0.1 - 100 microns and a 
pitch c (center-to-center distance of the indented portions) being in 
the range of 10 - 500 microns. When the above conditions are not 
met. scraps collection efficiency would become insufficient. As 
shown in Fig. 2. the indented portions 4 are uniformly arranged in a 
systematical manner on abrasive layer 3. Its plane (horizontal cross 
section) has the shape of for example, quadrilateral, hexagon, circle 
and ellipse . Whereas, the vettical cross section has the shape of 
inverse triangle, quadrilateral, half circle and trapezoid. 

The abrasive layer 3 having indented portions 4 is composed of 
abrasive and binder. This abrasive layer is installed atone side or 
both sides (not shown) of film substrate 2. The above-mentioned 
abrasive can be any materials as long as it is able to provide a high 
precision abrasion. Depending on the applications, different kinds of 
abrasives can be used. For example, in the case whereby the abrasion 
is done on abraded body such as ultra -hardened tools made of high 
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thermosetting materials . the abrasive such as silicon carbide (SiC) 
and diamond is appropriate. Similarly, for the abraded body such as 
special copper or high speed copper, white melt alumina (AI2O3) is 
suitable material. For soft material and magnetic head, 
chromium oiide (0203) and iron oxide (Fe203) can be used k 
respectively. It is preferred that particle diameter of the abrasive be 
in the range of 0.1 - 20 microns. In the paint for the abrasive layer 
formation . with respect to 100 parts by weight of binder, the 
abrasive is preferred to be in the range of 100 - 1400 parts by 
weight. 

General classification for the paint for the abrasive layer 
formation which is used as a binder component of abrasive layer 3 
can be solvent paint, thermosetting paint and ionizing radiation 
cured paint. For the solvent paint, the following materials can be 
used : cellulose derivatives such as ethyl cellulose, nitrocellulose, 
ethyihydroxy ethylcellulose, cellulose acetatebutyl. cellulose acetate 
and the like; single or a copolymer resin of acrylic or methacrylic 
resin such as polystyrene, poly-alpha- methylstyrene and the like; 
rosin ester resin such as rosin, rosin degenerate maleic resin, rosin 
degenerate phenol resin, polymer resin and the like; one or two 
kinds of polyvinyl acetate resin, cumaron resin, vinyl toluene resin, 
vinyl chloride resin, polyester resin, polyurethane resin and butyral 
resin. For obatining an abrasive layer which has a suitable strength 
and an abrasion resistance , it is preferred that a three-dimensional 
cross linking among the particles should be done. As for the 
thermosetting paint, the following materials canbe used : epoxy. 
melamine, polyurethane, nonsaturated polyester or polysiloxane. 

The ionizing radiation cured paint is excellent in abrasion 
resistance, and in heat resistance due to high cross-linking density 
of the cured material. In addition, the paint is desirable due to the 
fact that it has a high curing speed . leading to a high productivity. 
This ionizing radiation cured paint is divided as electron beam 
cured paint and ultraviolet cured paint. Except for the photoinitiator 
and sensitivity enhancing agent to be included in the latter, the two 
paints have the same components. Generally, for the film formation 
component, polymer having double polymer coupling of radical 
polymer in the strcuture. oligomer and monomer are the main 
components. Others, if needed, additives such as ndn-reactive 
polymer, organic solvent, wax and anti-electric charge agent can also 
be employed. Tobe specific, film formation component contains the 
functional 
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group of acrylate families. For example, oligomer of multi-functional 
(meta) acrylate compound such as polyester resin having a relatively 
low molecualr weight , polyether resin, acrylic resin.epozy resin, 
urethane resin, alkyd 

resin, spiroacetal resin, polybutadiehe resin, polythiol polyen resin 
and multi-valent alcohol; single functional monomer or multi- 
functional monomer acting as prepolymer and reactive diluent such 
as ethyl (meta) acrylate, ethyl hexyl (meta)acrylate; styrene. 
methylstyrene. N-vinyl pyrrolidone ; for example . the component 
contains a large amount of trinethylose propane tri( meta) acrylate, 
hexane diol di(meta) acrylate, tripropylene glycol di( meta) acrylate, 
diethylene glycol di(meta)acrylate, pentaerythritol tri(meta) acrylate, 
dipentaerythritoi hexa(meta) acrylate. neopentylglycol 
di(meta)acrylate. 

By using the ionizing radiation cured paint of the above- 
mentoned functional (meta) acrylate series, one is able to form 
eventually the cured resin layer which is excellent in such 
characterters as surface strength, transmission, abrasion resistance 
and friction resistance. Morever, in the case whereby such cured 
resin layer with high visibility and anti-contraction property is 
required, an appropriate amount of thermoplastic resin can be 
added. The thermoplastic resin is for example non-reactive acrylic 
resin and different kinds of waxes. 

In addition, when the above-mentioned cured paint is made as 
the ultraviolet cured paint, the photopolymerization agent and 
photosensitivity enhancing agent can be mixed in the above- 
mentioned paint. The photopolymerization agent is for example 
acetophenone series, benzophenone. Michler's benzoyl hezzoate, 
alpha-aminoxymester . tetramethyl thiulame monosulfide. 
thioxanton and the like. Whereas the photosensitivity enhancing 
agent is for xample n-butyl amine, triethylamine. tri-n- 
butylphosphine and the like. 

Thickness of abrasive layer 3 is set according to the 
applications. Generally, it is preferred that the thickness be in the 
range of 0.5 - 500 microns . If needed, anti-electric charge agent can 
be added to the abrasive layer. 

Next, the fabrication method for the above-mentioned abrasive 

tape will be described. . . 

According to thefabrication method described in this invention, 
as shown in Fig. 4. first of all. at least at one side of film substrate 2. 
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paint 5 for the formation of abrasive layer having abrasive is formed 
, resulting in coating layer 6. The coating can be done, by for example 
blade coating method, gravure coating method, rod coating method, 
knife coating method, 

reverse roll coating method, spray coating method and offset gravure 
coating method. 

Next, when the coating layer 6 is still in the non-curing stage .- 
film 7 is coated on 6 as an excipient layer. The latter (film 7) is 
formed with a multitude of protrusions 8 in order to form indented 
portions 4. The excipient protrusions 8 are stacked on coating layer 
6. If needed, the stacking can be made, with a proper applied 
pressure. Base material for excipient film 7 can be film or a stacked 
film of for eiample polyvinyl chloride, polyethylene, polypropylene 
and the like. The film can also be a composite film with the above- 
mentioned resins being coated on paper. Since these materials do not 
have a releasing property with respect to coating layer 7, in this case 
. surface peeling treatment can be carried out. Thickness of the 
excipient layer 7 is established, depending on the depth of indented 
portions, applied pressure and releasing properties with respect to 
the coating layer and the film strength. 

For the formation of the excipient protrusions 8 on excipient 
film 7. the conventional methods can be used.^Particularly, for having 
a systematical protrusion pattern as expected and in a stable 
manner, the embossing technique is desirable. In this case, surface of 
the film substrate is embossed to form excipient protrusions , using 

the embossing roll. 

Next, in the stacking stage with excipient film 7 . curing 

treatment is carried out . In the case whereby the coating layer 6 is 
formed from a thermosetting paint, heat treatment is used for curing 
. And in the case whereby the coating layer 6 is from the ionizing 
radiation cured paint, the hardening is done with illumination of 
ionizing radiation 9. Illumination with the inonizing radiation 9 can 
be done from the excipient film 7 side or from film substrate 2. This 
ionnizing radiation is obtained from for example Cockcroft Walton's 
apparatus, van der Graaff generator, resonance transformer . 
insulator core transformer, linear type, . Dynamitron type, high 
freqency models. Among them, the electron beam accelerator has 50 
.- 100 KeV. preferably ing the range of 100 - 300 KeV. In the case 
whereby the" ulir avilolet cured paint, ultraviolet source coming from 
the light sources such as low pressure mercury lamp, carbon arc, 
xenon arc. and metal halide lamp can be used. 
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After the coating layer 6 is cured, excipient film 7 is peeled off 
(Fig. 6). With this peeling, eicipient layer 7 takes the form of 
excipient protrusions 

8. As A result, abrasive layer 3 having indented portions 4 is formed 
on film substrate 2 for the formation of the abrasive tape 1. 

In this invention, instead of coating the paint 5 for the 
abrasive layer formation on film substrate 2. followed by stacking 
excipient layer 7. the method can also be as folllows. First of all, paint 
5 for the abrasive layer formation is coated on excipient protrusions 
8 of film excipient 7. Afterwards, the non-cured coating layer 6 is 
stacked agaisnt film 7. In the following, coating layer with the first 
method . with the curing process and peeling process, is able to 
form the abrasive tape which has indented portions 4 on abrasive 
layer 3 which is formed on film substrate 2 for the formation of the 
abrasive tape. 

In the following, the examples are used to further illustrate 
this invention. 

. Example 1 ' . . . ■ ■ . 

At one side of polyester film with a thickness of 25 microns 
(made by Toray under the tradename T-60), two-liquid curing type 
primer was coated to a thickness of 0.3 micron, using the gravure 
coating method . And the releasing treatment was carried out. The 
treated surface was coated to a thickness of 9 microns with electron 
beam cured paint of polyester acrylate series which contaned 100 
wt.% of white color alumina, using the roll coating method in a 
moisture state. 

On the other hand, at one side of polyester film having a 
thickness of 25 microns (Toray under the tradename of T-60) , 
polypropylene with a thickness of 20 microns was stacked, using the 
EC coating method to form a stacked polypropylene film layer. At 
both sides of this layer, excipient protrusions patterns for forming 
the indented portions with a width of 10 microns, a depth of 15 
microns and a pitch of 30 micorns were formed. The patterns had a 
tortoise shell shape for the planar surface and a rectangular shape 
for the cross section and were arranged in a systematical manner , 
by means of the embossing technique (thermal embossing). This 
excipient film with protrusions was made separately. 

The above-mentioned excipient film was stacked on the non- 
cured coating layer. The two layers were stacked by passing 
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excellent in abrasion resistance and a high precision characterisitc 
can be achieved. With these characteristics, damage on the abraded 
products would be unlikely to occur. 

4. Brief Description of Figures 

Fig. 1 shows a cross-sectional view of the abrasive tape 
described in this invention. Fig. 2 is an enlarged view of an example 
of the indented portions in the abrasive layer. Fig. 3 shows a cross- 
sectional view along III-II I of Fig. 2. Figs. 4-6 shows the fabrication 
process of this invention. 

Abrasive tape 2 Film substrate 
Abrasive layer 4 Indented portions 
Paint for the abrasive layer formation 
Coating layer 7 Excipient film 
Excipient protrusions 
Aperture width of the indented portion 
Depth of the indented portion 
Pitch of the indented portion 



1 
3 
5 
6 
8 
a 
b 
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